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It is well known that a focal injury to cerebral cortex produces degeneration of 
neurons and reactive proliferation of glial cels. Therefore, one can study some of 
characteristics of glial and neuronal cels by compering degenerated brain tissue with intact 
tisue. 
The present paper was based on morphological and biochemical changes after ope-
ration which was surgical section onto one side of frontal lobe of rat brain, and meta-
bolic characteristics of proliferative glial cells one month after operation. 
These results were demonstrated as following : 
1) Surgical section of the frontal lobe of the rat brain has been found to cause 
degeneration and disappearance of neurons, and proliferation of glial cels in injured lesion, 
one month after the operation. 
2) Water and Na contents in injured brain tissue increased by the 5 th days 
after the operation and were to be the same level as the intact control tissue in one 
week. One month after the operation, K contents in operated tissue slightly decreased 
compared with the unoperated control tissue. 
3) Two months after operation, lipid-phosphorus contents in injured tissue appa-
rently decreased. 
4) In operated. brain tissue, DNA contents were higher and RNA/DNA ratio was 
les than the control. 
5) Contents of free amino acids, especially aspartic acid, glycine and alanin in 
the operated brain tissues decreased compared with control tissues in two months after 
operation. 
6) Incorporation of 32P, which was injected intraperitoneally, into brain tissues 
one week after operation was four times higher than the intact control tissues. One 
month after operation, however, 32P incorporation values into glial tissues were not 
chang＇εable comparing with the control. 
7) Oxgen consumption and glycolytic activity in reactive glial slices were almost 
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same as the control. K-effect was also observed in slices of the glial tissues. 
8) When amino acids such as L-glutamate, L-aspartate and these D-isomers were 
added to the incubation medium, these amino acids were actively accumulated into glial 
tissues obtained two months after operation. 
Contents of D-glutamate accumulation in glial tissues increased linearly for 60 
minutes and no appreciable difference was found on D-glutamate accumulation between 
control and glial tissues. Active accumulation of D-glutamate was corresponding to 
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7. 2)-Na: 140mEq/L, K: 7. 26mEq/L, Ca : 2.75mEq 
/L, Mg・2.62mEq/L, Cl : 139mEq/L, P: 10. 8mol/ 




























合，滅紙 （東洋i!・l紙：＼n.:> 1, 40 x 40cm）の展開機媒と
してはフーノーノレ：水（』 ：1 ），ときにn－ブタノール








誌料を -1% P.C.A.で除蛋白し Schmidt-Thannhauser
の変法15)＇ζ従って脂問，核酸を抽出し，脂質燐は
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Distribution of Electrolytes and Protein 




















Table 1 Electrolytes c叩 tentin rat brain cortex 
I HzO I K+ I Na+ 
Condition I (ml／日 111Eq／日－ ! (11Eq/g-
I dry wt. ）《lrywt.) I dry wt.) 
1 Week 
control I 3. 66 

















Table 2 Lipid-P and nucleic acid contents 
in rat brain cortex 
I Lip1d-P RNλDNA 'RNA/ 
Condition i(mg-P/g （町1g／日（田g/g DNA Ratio 
i ¥¥.w.I ww)[ w.¥¥.I 
1 Week 
control 2.05 I. 65 0.52 3.18 
operated 1. 95 I. 97 0.59 2.93 
2 Month、
control I 1. 95 2. Hi 0. 60 ! 3.51 
operated 1. 10 :!. :l4 0.83 2.82 
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と，DNAは手術後2ヵ月のもので手術研』が対照側lζ 示している．然し術後 lヵ月では，その比は対照側と










Table 3 Amino acids cニ：tentsin rat brain cortex 
I Amino acids ( 1 moles/ g-wet weight) 
Ccndi』tionI I GI I I 
l 七p ~·H~ Glu. : Gly. : Ala. ,GABA 
I Week ! i i ! 
control I 4. 22 I 3.叫 1.%・ 1.63 i I.判 3.28
哨同州 3.87 ! 3. 75 ! 12.6 1. 84 I Ufi》 2. 8-t 
一 一一「一一，－ ' 一 ，－，－
2 Month，‘ ； i i 
ccntrol ! 4.76 I 3.62 1. 10! 2.04 I 1.30 I 3.40 
r,pernted': 2. 7:l [ 2.81 ' 8田70[1. 25 I 0.78 I 2.93 
Amino acids contents were determined 






Table 5 Oxygen consumption and glucose 
utilization in r;it brain cortex slices 
I o九ygen I Glucose I Lactate 
Condition I consumゅtionI util回t旧n I formation 


















：ζ．腹腔内iζ32pをIOμc/g－晶 dvwt.の;!ifJで投与し， 文IOOmMKCIを穆透圧を調節する乙となく medium
3時間後lζ断頭約血し，脳組織lg中の放射能を手術 rjl(ζ添加すると．対照倶g及び＝f.術側共lζ酸素消貨の僧
側並びに非手術側の組織について比較検討したのが表 大，ブドウ tl~i消 ~·1並びiζ乳殿形成の昨l加を引き起乙し
4である．同l;'f（こここに示した Ratioとは単位組織質 てくる．既lζ知られている織に K－効果は脳切片lとお
量Jj1の手術側の 32p取り込み量と対照値の比を表した いてのみ特典的にみられる現象であるが，グリア組織
もので，術後 1週間目では対照の組織に比し 3.7 f;'1も においても亦明らかに認めることが出来た‘
多く 32pが手術側脳組織内lζ組み込まれていることを 一方， medium1.j:1添加されたアミノ酸は脳切片r:j:il[
グルコーズ存i'EFで能動的に取り込まれる乙とが報告
Table 4 32p incorporaticn in rat brain ti田町
日fterintro-peritoneal injection 
I Total counts 
l C.P.M./g w.w. Ratio 
Condition 
L‘ ••ntriil 






















Ratio : Operation counts/control counts 











Table 6 D-Glutamic acid accumulation and ekct rりl、te>distribution in rat brain ccrtex slices 
I D…e Slice/ i Tot. H20 [ Int目白川枇川
C抗litions in slice Medium ml/g- _ 
(μmoles／耳－w.w.) Ratio dry wt. H ~(J 、 K · Na-・ CJ-一一！ 一一 ml/cir>・ wt.山 lん！日 Wt.・川q/dr¥wt. 1+q/dr、川
Control 
normal ringer 8.59 -1. 28 355 
+ D-Glu. 1 5mM l 62.0 19. l 9.85 6.67 ~ ： i:i 』り0.2 i:m. 3 
Operated 
normal ringer 8.96 -1. 58 377 266.4 358.5 
+ D-Glu. (5mM) 60.3 19.5 10. 1 6.54 .j Ii .Jfi8. 5 i 4己ti.2 
Table 7 Amino acids accumulation into rJt brain cortex ,Jices 
Conditicns 
L-Glu. i~・~；M、i】） 〔~！~） c;AHA D Glu. +ouabain rSmMJ I :Jrnι！1 。mivl,r，ユxIQ-5M) 
一一一一
In slices (μ mol叫－w.w. /hr.) j -18. 8 22. 7 27. 7 22.2 6. （）』
Control 
Slice/Med. Ratio 18.8 5. 72 6.96 5.21 0.97 
In sl悶 （μmcles/g w. w. /hr.) 1 41. 5 25.4 29. 7 26.5 5.97 
Operated 
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Incubation Time (min.) 
Fig. 8 Time Cource of D-Glutamate Accumu-
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